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DETAILED ACTION 
Election/Restrictions 

1 . Restriction is required under 35U.S.C. 121 and 3 72 . 

This application contains the following inventions or groups of inventions which are not 
so linked as to form a single general inventive concept under PCT Rule 13.1. 

In accordance with 37 CFR 1.499, applicant is required, in reply to this action, to elect a 
single invention to which the claims must be restricted. 

Group I, claim(s) 43-64, drawn to a method of forming a diffusion hole and a sensor. 
Group II, claim(s) 65-67, drawn to a method of making a sensor. 

2. The basis for holding lack of unity between group I and group II is as follows: the 
technical feature which is common to both groups such as a sensor with at least one heating 
element is taught by Sakurai et al. (US 4,574,627). Specifically, Sakurai discloses a sensor with 
heating element (figure 2). Therefore, since the limitation of group 1 and 2 fail to define a 
contribution over US 4,574,627 they fail to constitute a special technical feature and hence there 
is lack of unity between the recited claims. 

3 . During a telephone conversation with Anthony Barkume on 02/03/2009 a provisional 
election was made without traverse to prosecute the invention of group 1, claims 43-64. 
Affirmation of this election must be made by applicant in replying to this Office action. Claims 
65-67 are withdrawn from further consideration by the examiner, 37 CFR 1.142(b), as being 
drawn to a non-elected invention. 

Summary 

4. This is the initial office action based on the application filed on 04/1 8/2005 . 

5. Claims 43-67 are pending and have been fixUy considered. 
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6. Claims 65-67 are with drawn from ftirther consideration by the examiner as being drawn 
to a non-elected invention. 

Priority 

7. Receipt is acknowledged of papers submitted under 35 U.S.C. 1 19(a)-(d), which papers 
have been placed of record in the file. 

Claim Rejections - 35 USC § 102 

8. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that form the 
basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in pubhc use or on 
sale in this country, more than one year prior to the date of appUcation for patent in the United States. 

9. Claims 43-52 are rejected under 35 U.S.C. 1 02(b) as being anticipated by Tuchinskiy (US 
5,774,779) with evidence provided by Vaidyanathan et al. (US 7,360,309) and Keefer et al. (US 
4,587,224). 

Addressing claims 43 and 47-52, Tuchinskiy discloses a method for forming a diffusion 
hole in a fired ceramic (6:24-65) which method comprises: 

i. Forming a green ceramic structure from an intimate mixture of a power of the 
ceramic and a binder (10:18-25, zirconia powder stabilized with yttria mixed with 
binder), which structure incorporates at least one organic fibre or other organic element 
(10:25-28, filler-binder core material, the filler is made of organic material, 6:31-37) 
passing from one side of the ceramic structure to the other in a sfraight or non-sfraight 
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path (figures 1 and 4, the inner core 13 comprising the organic filler passes from one side 
of the ceramic outer shell 12 to the other in a straight or non-straight path); and 
ii. Firing the green ceramic structure at an elevated temperature to cure the ceramic 
and destroy the binder and the organic fibre or other organic element (10:43-45, the rod 
structures are heat treated at 1 500*'C; 6:61-65, binder is destroyed at 150-350 °C and the 
organic filler is destroyed at 300-500 

Addressing claim 44, Tuchinskiy discloses the binder comprises polymer like ethylene 

vinyl acetate and ethylene ethyl acrylate (6:26-29), which are water-soluble polymer 
binder as shown with the evidence provided by Vaidyanathan (7:33-36). 

Addressing claim 45, Tuchinskiy discloses the channel with diameter of 10-100 microns 
(6:46-50). 

Addressing claim 53, Tuchinskiy discloses the ceramic material is sintered at 1500 °C 
(10:43-45), which will form tetragonal or cubic crystalline of zirconia as shown with the 
evidence provided by Keefer (Abstract, tetragonal phase of zirconia is obtained at a 
temperature fi-om 800-1200 °C). 

10. Claim 46 is rejected under 35 U.S. C. 102(b) as anticipated by or, in the alternative, under 
35 U.S.C. 103(a) as obvious over Tuchinskiy (US 5,774,779). 
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Addressing claim 46, Tuchinskiy discloses the channel with diameter of 10-100 microns 
(6:46-50), with reads on the claimed range due to the overlapping number, and the step 
can be repeated to get the desired diameter for the fibers. 

In the alternative, one with ordinary would have found it obvious to modify the diameter 
of the fiber of Tuchinskiy because doing so is a matter of engineering choice to get the 
fiber with the desired diameter (6:34-51). Therefore, one with ordinary skill would have 
arrived at the claimed range when perform routine experimentation to obtain the fiber 
with the desired diameter. 



1 1 . Claims 54-55 and 57 are rejected under 35 U.S.C. 102(b) as being anticipated by Sakurai 
et al. (US 4,574,627). 

Addressing claims 54-55, Sakurai discloses a sensor which comprises a hollow cylinder 
(figure 5, hollow cylinder 1) with end (layer 3b) and intermediate (layer 3a) caps 
enclosing at least two intemal voliime (an intemal volume between layers 3a and 3b and 
a second intemal volume on the electrode 5 a side) the cylinder is made of ceramic 
material (3:54-55) with a diffusion hole (diffusion hole 2), one end of the cylinder being a 
sensor element comprising an oxygen-ion-conducting disc (layer 3b is a disc for it is a 
circular layer within the cylindrical body 1) which has a porous electrode positioned on 
each surface (2:56-58, the porous electrodes 5b and 4b are positioned on each surface of 
the solid electrolyte layer 3b), there being an electrical heating element (the heater 10) 
able to heat the oxygen-ion-conducting disc (4:1 1-21). 



Application/Control Number: 10/531 ,864 Page 6 

Art Unit: 1795 

The recited limitation ". . .formed of a ceramic with at least one diffusion hole formed in 
its structure by the method of claim 1 ..." is drawn to process limitation, even though 
product-by-process claims are limited by and defined by the process, determination of 
patentability is based on the product itself The patentability of a product does not 
depend on its method of production, MPEP 2113. 



Addressing claim 57, Sakurai discloses the electrodes are made of platinum material 
(2:56-58). 



Claim Rejections - 35 USC § 103 

12. The following is a quotation of 35 U.S. C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 

13. The factual inquiries set forth in Graham v. John Deere Co., 383 U.S. 1, 148 USPQ 459 
(1966), that are applied for establishing a background for determining obviousness under 35 
U.S.C. 103(a) are summarized as follows: 

1 . Determining the scope and contents of the prior art. 

2. Ascertaining the differences between the prior art and the claims at issue. 

3 . Resolving the level of ordinary skill in the pertinent art. 

4. Considering objective evidence present in the application indicating obviousness 
or nonobviousness. 
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14. Claims 54, 56-59 and 62-64 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Maskell et al. (Detection of Water Vapour or Carbon Dioxide Using a Zirconia Pump-gauge 
Sensor, Sensors and Actuators B, 57 (1999) 99-107) in view of Flais et al. (US 3,871,981). 

Addressing claims 54, 56 and 62, Maskell discloses a sensor which comprises a hollow 
cylinder (figure 1, page 100, column 2 first paragraph, jrttria stabilized zirconia 
cylindrical body) with end caps enclosing an intemal volume (internal cavity in figure 1), 
one end of the cylinder being a sensor element comprising a disc of oxygen-ion- 
conducting ceramic having a porous electrode positioned at least on its intemal surface 
(stabilized zirconia solid electrolyte layers of the pump cell and gauge cell sandwiched 
between their respective electrodes in figure 1), the cylindrical body has a diffusion hole 
(figure 1). 

The recited limitation ". . .formed of a ceramic with at least one diffusion hole formed in 
its structure by the method of claim 1 ..." is drawn to process limitation, even though 
product-by-process claims are limited by and defined by the process, determination of 
patentability is based on the product itself The patentability of a product does not 
depend on its method of production, MPEP 2113. 

Maskell is silent regarding an electrical heating element able to heat the disc of oxygen- 
ion-conducting ceramic. 

Flais discloses an oxygen sensor; wherein, the zirconia solid electrolyte layer 16 of the 
sensor element is sandwiched between the heating elements 41 and 43 that are connected 
in parallel (figure 3, 5:30-42). 
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Maskell and Flais are analogous arts for they disclose oxygen sensors. At the time of the 
invention, one with ordinary skill in the art would have found it obvious to modify the 
gas sensor of Maskell with the heating elements of Flais because the heating elements 
would allow quick activation of the sensor element and measure the average temperature 
when the sensor element is subjected to a significant temperature gradient (Flais, 5:22- 
54), thereby providing accurate temperature control for detecting gas in high velocity 
atmosphere with fluctuating temperature (Flais, 2:13-23 and 2:55-68). 

Addressing claims 57-58, Maskell discloses the electrodes are made of platinum with 
zirconia cermet (page 100, column 2 first paragraph). 

Addressing claim 59, Flais discloses the heating elements 41 and 43 are adjacent to the 
sensor element 16 (figure 3) and the heating elements are made of platinum that are 
connected to the heater control 48 (5:30-36). 

Addressing claim 63, Maskell discloses the pump current stays constant when the pump 

voltage is between 0.5 and 1 V (figure 3a); therefore, a constant can be passed through 
the ceramic disc via the porous electrodes. Furthermore, in figure 3b, Maskell discloses 
the gauge EMF or voltage is monitored. 

Addressing claim 64, Maskell discloses the voltage is measured between the electrodes 
(page 100, column 1 paragraph 3, and figure 3b). Maskell fiirther discloses the 
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electromotive force is measured according to the Nemst equation in column 1 of page 
100. 

Maskell is silent regarding the electrodes on the ceramic disc are on open-circuit. 
Flais discloses the sensor 10 measures the open circuit voltage output given by the Nemst 
equation (4:21-37) identical to that disclosed by Maskell. Therefore, during measuring 
the electromotive force, the electrodes of Maskell are on open-circuit. 
In the alternative, at the time of the invention, one with ordinary skill in the art would 
have found it obvious to modify the gas sensor of Maskell by configuring the electrodes 
on the ceramic disc on open-circuit because doing so would allow one to measure the 
electromotive force between the electrodes (Flais, 4:21-37). Furthermore, one would 
have expected success when using the known technique of configuring the electrodes of 
on open-circuit as disclosed by Flais to the known gas sensor of Maskell because the 
open-circuit electrodes would still be able to measure the electromotive force generated 
due to the difference in partial pressure. Rationale D, KSR, MPEP 2141. 

15. Claims 60-61 are rejected under 35 U.S.C. 103(a) as being unpatentable over Maskell et 
al. (Detection of Water Vapour or Carbon Dioxide Using a Zirconia Pump-gauge Sensor, 
Sensors and Actuators B, 57 (1999) 99-107) in view of Flais et al. (US 3,871,981) as applied to 
claims 54, 56-59 and 62-64 above, and further in view of Miyata et al. (US 6,214,207). 

Addressing claims 60-61, Flais discloses the heating elements 41 and 43 sandwich the 
sensor element 16 (figure 3) and Kaowool insulation, which comprises alumina, is used 
for insulating the heater (figure 5, 6:10-12). 
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Maskell discloses the sensor is cylindrical with the sensing elements in disc form (figure 
1). 

Maskell and Flais are silent regarding the heating element is a circular or square alumina 
disc with metal film. 

Miyata discloses a gas sensor comprising heater elements 12 and 14 that are made of 
alumina substrate with platinum heater wires (figure 2, 14:59-67). Furthermore, the 
heating elements of Miyata are shaped to match the structure of the sensing elements 
(figure 2). 

At the time of the invention, one with ordinary skill in the art would have found it 
obvious to modify the heater elements of Maskell and Flais with the alumina heater 
substrates of Miyata because the alumina heater substrate provides insulation between the 
heating elements and the sensor elements (Miyata, figure 2). Furthermore, one would 
have found it obvious to modify the heating elements as circular alumina disc because 
doing so would allow the heating elements to match the circular disc shape of the sensing 
element and allow the heating elements to fit within the cylindrical body of the gas sensor 
disclosed by Maskell (figure 1). 

The recited limitation ". . .printed. . ." is drawn to process limitation, even though product- 
by-process claims are limited by and defined by the process, determination of 
patentability is based on the product itself The patentability of a product does not 
depend on its method of production, MPEP 2113. 
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Conclusion 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to BACH T. DINH whose telephone number is (571)270-51 18. The 
examiner can normally be reached on Monday-Friday EST 7:00 A.M-3:30 P.M. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Nam X. Nguyen can be reached on (571)272-1342. The fax phone number for the 
organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an apphcation may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). If you would 
like assistance from a USPTO Customer Service Representative or access to the automated 
information system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 



BD 

02/13/2009 
/Kaj K Olsen/ 

Primary Examiner, Art Unit 1795 



